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(57) Abstract: It is intended to provide a method of quickly measuring a factor causing early flocculation of yeast contained in a 
brewing material and a method of quickly judging the ability of a brewing material to cause early flocculation of yeast by using 
the above method. Yeast cells in the logarithmic growth stage or thereafter are prepared. Then the yeast cells are mixed with a 
high-molecular weight fraction of a water-extract of a test material sample (barley, malt, etc.) in a buffer solution and suspended 
therein. Next, the degree of sedimentation of the yeast cells thus mixed and suspended is measured. According to this method, a 
factor causing early flocculation of yeast contained in a brewery material can be measured within an extremely short period of time 
by using a small amount of a sample without resort to a fermentation step as employed in the existing method. The high- molecular 
weight fraction of a water-extract of a test material sample can be easily prepared by extracting a brewing material with water and 
then separating a high-molecular weight fraction by using a procedure such as precipitation from ethanol, dialysis, ultrafiltration or 
gel filtration. The degree of sedimentation of yeast cells can be accurately measured by a simple and convenient procedure such as 
the measurement of optical density with the use of OD600. 
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[oooi] *mmn, \?-^mmm, ^^^^^-^(DmmMmxnm^m^m 



[0002] if— ^^V^x*~f£b*(D%mM^W:^<Dm^m^X^ m 

m^x^mmtDmrm^ mmmmzmMtt&-t& 0 ^.(DmMttm^mm 
mm<D\mi\zm^&u m^mmtt^-r^tiamm^m^-rmmb^ 

^#^£tl/Cl^>(Appl. Microbiol. Biotechnol 23:197-205,2003) 0 

[0003] ^(D^KmmM^m^^m^^^x, E^^xm^&^-m, 

, mmmmvxifc&i,xL-*£5m%i(D^b^^\ ^(dw-mmm^m^^, mm* 
mM'ifc&i<x^5k%m<Dmftt)mitvxi,^o 0 v±^x, z.<D^M-m&btL%> 

mm^m^x, ±^mm^M^b^h^ 0 
[0004] ^(Dmm^mm<Dmm(Dmmiim^n^mn(D^mmmMMb\^mm 
zfimi-^. ^comm(omm^^^x^<(Dm%^m^ti, m&znx&y, 
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fc5r£/55^oTV>5(J. Inst. Brew.,97, 359-366, 1991; 0 ^MSfk^^ffe, 71, 
381,1997;#M^10-179190#^f$R) 0 ^^M^-TS^gl*^** 

[ooo5] ^^m^w-mmm^m^wm-r^tMu^ mM^mtvxn, m 

mt&m^&jjfe&U^nX^fciKMorimotoM.al.^ept. Res. Lab. Kirin 
Brewery Co., ltd., 18,63, 1975) 0 &mUm*M\&<D&fe<D^*-/\s&/hMmfcl,ft 

[0006] ^(D^mmM^^M^mm^f^fDmmum^mm^Mm^tM^ mm 
mnm^mm^m^xwMM^mm^mu nhntcmm^mmxnmmmm 
m^Mt^ntcm^m^^mMnKmiJuvxmmn^wMbu 4smmm 
<DmmnmwM(DmiMm\^^bKx^mm^(D^mmMfm^^m^ 

msiffi^vwiffi&i&mkteZo *fc, w-wmm&tDmm&mm-rzizftiz, mwn 

^^T^/^V^fe^S|H^$tLfc^C^(Proc. Congr. Eur. Brew. Conv.28: 397-406, 
2001)^fe3#\ lEitt, ^^o^fit^^oT^liJ^-rS^t^oTW^V^ bfc^o 

ftubK, £mmx\ mmmmm^m^m^m^n^b^m^nxh^fc 0 

[0007] #fFS:mi:#lfl¥l0-179190^#ft o 

##fF^CSfel:Appl. Microbiol. Biotechnol 23:197-205, 2003 o 
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^#fF;£iS£2:K.Morimoto ) et.al.,Rept. Res. Lab. Kirin Brewery Co. 
,ltd., 18,63, 1975 D 

##fh^:fi£3:J. Inst. Brew.,97,359-366, 1991 Q 
##fF»4: H^ISft^i^, 71, 381, 1997 c 
^SfcffXffitB : Proc. Congr. Eur. Brew. Conv.28:397-406, 2001 o 

[ooo8] ^mm^mmn, tr— /^m^m, gfcv^^*^— tzz&mm^&n^owk 

[ooo9] &mm#te, ±mwkM%m®:-t'<<mMm%(Dffi^ zmmm&w^vttti 

m^mmMm^m^xmmmimm-r^b^mx&^b^^^mv, » 
mm^xmxmmnm^^^nm^mm^mm^xm^^^m^^Km 

[ooio] ^tc, ^mmmmm^no^n, mm-M^y'^^^M^w^mn 

^ od6oomv ^fc^tmmmcoumm(D^fmm^^fj:m^x\ wm^m 
^^b^mx^^mmmmm^i^mm^mmfmm^mmmm 
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[0011] ~r?£fribMi$mattmmu, ^r^^y^^^t^wnt-r^mmm^ 

3) i) (D^v-^xmu^tdmnt, 2) <D^^yy°xmmvtc-m^m^, ^y?r 

4) 3) ^y?xm&, mmumwm^m^ ^wm-r&^yy mazmx)*? 

<Dx^^mmti-^mMmtm<DmmwM^\^^ti^mmw-mmmm^(D 
T&mmfem<M#i%2)^ m^vtcmm^ EDTAxm^-r^t^m^t-r^m 

(fjf^4)^ 2) (D*<ryy°(D mft^mW, tMSt^offtS^&lS 

^tL^«^W^^^r^^#tt^^5ff^IIl"4(DV>T^^Ba®TOig^ 
<Z)mMU^£(ft*gi6)^\ 3) (DXTiSy*<Ds^y7T— WtVX, mm^y^T 

caci ^m^'t^m^t^m^mi-G^^n^mm^mmmn^^^n 

2 

^mmw-mmmm^mmumm m^m) ^ 4) (D^y^mmcDtt^m^- 
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4)(D*T^(Dmm(Dzt&m^^<D%mKWkvx^ z)<D^^xm^. mm 

wi^i(tsMii)^ ^(DxTy^nmmnitfam&wwfetemvx, 3) 
©^T^^i^, j»»ut!*afe^ i5^ww±i^eu t»@bfc^^^ 

^/K7)7Kttt±i^^m^^ N *^##i^30#^«_b, *T*ttffibfcttffiii£<ait5 
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[0012] \f—/^mmm, ^^^^-(Dx^mmMmxnm(Dmm(DmmT.m- 

mmmmmm<Dmm^mvx, mmKm^wM^w-mmmmw^m^. n 
^(DXyfrnrnm^xb-r, mw^mx\ mm^^Em^mm-r^t^mx 

t£h<Dx&>z> 0 mz, &mvR<Dfflfem°z, ^^(D^zf/v-vm&^mx^^t^ 
mw^mmm^mmKm^x, mm^m^^t^x^tm^ mm<n&\^ 
mmwmfe'¥mtt£t\^xmfeisfoz>h<Dxibz> 0 ^ ^mm^mmmm^- 

h<Dx$bz>ti^ &*(Dm^b(D^mmM'^m&^mxm, -tt-, m'pm<D 
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[ooi4] ^mm<Dmmmn^i^^nmm^mmmm^<Dmmmmmn, &,t<d^ 

3) i) (DXTv^mmutmmb, 2) ©^r^^^iSLfcK^^B^^, ^-777 

[0015] m^zmwmm^m, d ©^t^ki^t, ^w^ifcv^^n^ 
^(Dmrn^mm-r^a^ mm-m^^nzmm&migm^ftzmmmmMxm 

, 8°c(Dmmumx\ 4-5 m^mm^^m. m^-r^ ^luvtcmm 

i3\ Mxl^> 0. 1M EDTAcDi5^ ;3 r^--Hb^^^^^UT^<(D^M^L 
fc^©(7)J;5^> Wit*. [Ui|XL7c^^^#LT, 1) (D^y7°(DmMtV 
[0016] «P^(D^IJ^^j6tt6, 2) (D^r^ld^T, ^J^W^/K^TKSWift 

#FJ¥lO-179190^$g^f5«4$tl,fc^fefe^V\ WfeMMy-^^a- 
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[0017] %:$&W<D%mmK$3tf&, 3) (D^T-y7°K&\^X^ 1) (DXT^XMWkVfcmmt 
s<y7T—W.tL>T, Mfctf, 50mMg^^^T— (pH4— 4. 5)-0. l%CaCl (D 

2 

[ooi8] ^wsij^&^&t^ 4) (D^^^v^r, 3)^^y-e?B^> mmvtzm 
^^x^mm(Dmm^m^mm^^t\-x<on^t^x^^ 0 mytmmmo 

[0019] ^K(DS'J^f-*5ttS, 4)^X^^(7)^e:CD^I^it^^riy^^^bT«, 

>?°/vtL-xm\\ m^>y°/^K^^xm\^L-fcOD6oo^m^tcyt^mm(Dm^ 

oriy^^^LT, 3)(D^^x&^, mmut&&m&, isftmsi-twmu m 
mm^f^m^n^u^, mmu mum^oueoo^m^^xyt^m^m^ 

[0020] ^mmmmm^ mmmntvxm^btiz*:^ 

mm, mm, fa^mmt£^mmmm^<Dmmmkvxmm^&^t&x%z> 0 ^mm 
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[0021] ^r> mmm^^m&^Mfommm-r&frK ^mwco&mmmmn^ 
mmm i 

[0022] [^Ifcfrifc] 

YEPGi§ifi(l% Yeast Extract, 2% Bacto peptoru 7. 5% Maltose, 2. 5% 
Glucose) T\ 20°C#gJt#-t?3 0 P^^bfcffjit*^^ fci^b#)8 0 C^£|]b 
T^V^cYEPGigift(M^'fi250ml^^V 1 >^t^^J:§±fil00ml) fcl. 5%|§j£ 
-CSfc&PU ^-^-Tft#b^^^8°CTi0*bfc o ig^Hf, SgB#|^(COD600£: 

[0023] 2)|*|feffiB*#©fm 

®i©HTl«^, 3000rpm, 5#W (4°C) (Dm^^mUUto HUfcUfc 
^7fc^<t«9!®^^#L^^ji^^J;i9|lI^b, ?££Pbfcl00mM EDTA 
(pH8. 0)^<toT!S5«^5fe#2|lI, ^7k^^mm^^2\nin^\ 20m\(D^7kKmm 

[0024] 2>)m\^/—M%tkW7}<D%mk 

S^10gj£V^50g£TO'#U fe^Ml :6TMSbfc3^V^^f (45°C: 
30^1°C/1^70°C:60^, ^SatfeWt^U «Jt50%^^7- 
4^i»bfc Q 8000rpm, 10^M(4 { C)Wji-L^CJ;t)«t^|lIlDlL, 20ml/50gJe 
^(4ml/10g*^) ©i^K^IS^ii-fco ^«^50ml^^-y~^b, zK"C2 
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5ml/50g*^ 

(5ml/10g*^)^fill upU 8000rpm N IO^PeS (20^) (Dm^KX^mm^W 

[oo25] 4)^, &£x?mM&**Mfrb(Dmmmmm^?;—^tfcmmfr<Dmm 

a-T^— if, j3-T57— if, j3 — - tf , :/n^T— tf»]^J;«9fTofc 0 ^ 

[0026] 5)*3f, ^*^^cD7Kffltti^^/—/^^Ilf^^fSS 

fc5VM^*^#^5g^^— 30ml(D^K^PX., 30#, 55>, 1 
5#, 305^^^^J!liUc o 0f^B#^^M> 7000rpm, lO^ffi^^U 
_hfjf «Jt50%^^~/^^PL7c o 8000rpm, 10^(4°C)©31>^ 

^£<9#:I££0iiXU 2. 5ml<D§&7KT!§8^£i±/c 0 8000rpm, lO^Pefl (20°C) (DW. 

[0027] 6) m-f ^(D^-mm^mm (w-mm^-) Rximm^f'^-mm^^^m 



^-mmwmm&£iT(Dj:nxfT^fc 0 

w-UMn^^xmmvtciEium-m^.Tk, o. im, o. sm, im Nacn^o-r 

HH^mLfCo W-m^'^W^fcO. 1M, 0. 5M NaCH£ft|Ij^, DEAE- 
Sephadex A25^n^h^^— ^^BE/Co EftOT^Sr, #JgDEAE- 
Sephadex A25^n-^h^^f— {££l9ft#®Ufc 0 ft^pf^ iS^ttM^^^/ 

#^H^#^*£2&^i-5fc#>^ BioGel P100^£5^vl^6i!^f o/c G ISS 
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[0028] 7)mvtmfe 

fttfcftmmzmm^Z^XT^yP^^yb (10 X 10 X 45mm) 
100mMg^^-MJ^^.(pH4. 8) :1.5ml 
&m^y°^ :0.4ml 

: 2) T:^mVfcOB600im^3K^^Ktj- 

tu^ucf, 5#, i5#, 3o^% 6o&m. mm.-vijkm.vfto mmnmrntstm 
tt&vtmmmm^&^fevi^xftwt^, mfeKmjt-r^xtD^-i^/v 

v^fi, 2^m^or>6ooK^m^B\^vfc 0 2frmzmfevtc.oD60(mfe. 

[0029] (^©il^r-^wlv ^ia5?SWJ^*) 

mmim(D^m)xmvfcmm(Dimmm, Rm^m, w-mmm^^mn^ 
^/—^ttmm^^-^^tvx^ mm^—^(Dmomm^m^^x^'mm j M^ 
ft^fcffi$k%mifcmvtc 0 mmmi(D^m7)xmjtu^, mw&nmm 
mmn3o5rxnot'o mifrbMz&i^ mmmm^nv^tcMmmmmmu 

Eg**, mk(ommn, Mmmm^m^A^tcmm^m^xmm^m^tKvrco 
mmm 3 

[0030] (15%^yirn- /V4§?£te.fct> , -80t:-e«3jt^#UyhSNiS:MV>^:fiH4fflfl^^) 
»MlO^&2) t?^Lfc, 15%^y-fen-7^^^j;t9^^#b«S:^S^f 
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[0031] (^SB^^o#*^m©^v^^«tS3!gm) 
[0032] (*^^(D*ff &fflirfc?£t£<£>8!|j£) 

mn&m 6 

[0033] (±mfab<Dwmfcmm%:m\<^mvk<Dum) 

^7) Xm^fc2ft'&(DOF>600K£Z>mm&, W&&<D#W3&mz*tr2>tt:bls 
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[0034] (mw. *M<D7i<immm&m^tzm&<Dwm) 

±xmg±mm&£ti&<Dx\ 3o^u±<o^m^^>x, ^-m^mi'M&x^ 

MMM 8 

[0035] m&&^V>^'l'<0&&&MW&ft^1tm&<DfflM) 

t&^t&^ztitio — ^\ ^-mM^f&m.x^ mm 0 g ^tt^fE£>fetK 2 
HUfeM 9 

[0036] («H^»MMXfM^^^65>M^^fflv^^mi'J^^:) 
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MMWl<D&&6)-?7FVft., ¥-^H^-#$^X@^(D N — [U @ cDDEAE-Sephadex 
mlfcLTfrofco 01ia>£>#5<fc5fc, EI10-?^L/ct o — ^cocpt:\ 0 4^5.1 HE 

mmx.m^mmx%z>^ti)>^tLfc 0 
mmm 10 

[0037] (iti^iE^©, ^^mftm^m&m 

mM{m<D^m6)xmm£tit~T.m^vmm£nt~¥-mm^&. BioGei pioo^ 

AKD^m^h, 1 n gt^^m^m<D^mm^<D^Mffim>%mx%z>^x 

mmm 11 

[nm^fe] 

90/il(^^0. 18gfS=^K,RlX 7) -CfBbfdii 1 ? ^400^1(3^0. 8t@y§#)£ 

[0039] 
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mmfDTK^mm^^^tvtcm, ^-mm.n. a^p— /K*sfcon) m.^^m 

mmm 12 

[oo4o] (m&mmzm^mmi~hvvj*^y7T~(DmmMm<Dmm) 

ffeWk&O. 05, 0. 5, 5, 50, 500mM(^g^|lt^hy^^(pH4. 8)^«fc?) N MM&lKD 

[oo4i] (jjgm) 

[0042] [EIll^PJ^^JfeM^v^ ^^©^t 1 — ^i^-»i^fiH4©JBa^m© 

m^^-rmxh^o 

^(D^-mmmm^m&mvt'^^-rmx^ 0 
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imtt&vHom&MKm^ ^mmmMnRxi^mmm^n^mv^nm 

im5]^mm(Dmmm\^^x s w-mmmm^Rm^mmmm^m\^tzMm 

mtt^mwvmMm^m^x, w-mmmM^Rm^w-mmmMm^^x, ^ 

m7^mm<Dmmm^^^x, ^mum^mr^^mum^m^^^x, ^ 
y-Mtm^m^tcm^(D^.mmm^m^^ ^xmmL-tc^^^mxh^ 0 
m8]^mm<Dmmm\^m^x, ^mmm^Rxf^mmm^m^m^^^x 

o 

m9]*mw<DmMMK^^x, w-mmmM^Rm^mmMMm^^^x, m 
m^<D^yyu^m^^xw-mmMm^m\^tc^(Dmw:^-rmxh^ 0 

miO^^m^mMMK^^X, ^DEAE-Sephadex A25^n-^h^^— % 

m^Xftm\^tdfe^(D&}?—?%:^1rmx-foZ> 0 

imW^^m^^-MM^^^X, Mff ^rDEAE-Sephadex NZ^u^W^y^— & 
[Ell2]^:^^(D^|JiM^*5V^T, £rDEAE-Sephadex Kl^U-^Wyy 

m^^x^m^t'^-muMm^, BioGei pioo^^^/vrnm^n^t^wi 
w$kt, mm$r<Dmmi » g^m^^yy^t^t^mmmm^m^^^-r 
mxfo&o 

mi3]^mm<Dmmim^m^x, ^^m^mRtj^ /—Mzm^^M^ 
m^^y°^tv±m&tm<D^^^k'rmxh^ 0 
mi^mm^mmm^m^x, m&m^^mmy-hvy^yyr-^mm 
mm(D&m%ft^fcffi$k%^-rmx&z> 0 
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3) i) (D^y^mm^tcmmt. 2) ©^y^wsjutfc^wa^ ^77 
[2] 1) co^5/^^*5VNTfi®b^«:^^ bn3:&^u ^mmmM^\^fiu 

[4] 2) ©^^(D^OTW^^, it^J!^*4^^^co*tt!±l^^^/'-^M-rS 

o 

[5] 2) cd;^^^^®^. ^j^^f-^^^^b^^iiM^^/ti^^ 

[6] 2) <D^2/^07Xtt{±iii5^^®^»mM^^b-c, ttm^^tfe^^^^ 

[7] 3) O^T5/7 P C^5'7T-fi:LT, I^/^T CaCl^ffi V ^^^f^i" 
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[8] 4)<D^y^(Dm-&(Dm^^^, OD600&J1 V *1t?ft*=Pt5&<DMl£iZ£.9ff 5^ 

b*w®Lt-tz>mm.i~7(D\, ^-rtifrmm<Dmik!WM* ^^nzmm^mmm 

[9] 4) <DX^yZf<Dm&(Dtkfem&\,^<Dmi£iZ$kl.X, 3) <D*^y7°XU&, MMUt 

do] 3) ©^y^sa^ mmuz&mzk&s 3o^m±tm-r^t^mt-r^m 

[12] 4) (D^5/7°^^«CDtfc^^V ^(D^m^mi^X, 3) (Z)^^-^^. M^bfc 
*:*l~12<DV>T;to&>ia*c©^ 

[14] ^jgw^/KDTKam^^T-iii^^, *^##)^3o#r H m_h, Tk-ctttBb 
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[17] tt-&Tgi~i4<D\,^-rtiib*iEM<Ds mmwM^^-^n^m^^-mmmm^mm 
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